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SHADES O F  POGO 

H. Montgomery 
C. Her ron  

I. INTRODUCTION 

The Orbiting Geophysical Observatory (OGO) cons is t s  of a main  
box, the so la r  a r r a y ,  and the orbital  plane experiment  package (OPEP).  
Experiments  may be appended to any of the th ree  main  component p a r t s  
e i ther  directly o r  on booms. A s  many a s  fifty experiment  packages 
may be c a r r i e d  on the OGO spacecraft .  The solar  a r r a y  and the O P E P  
may rotate  re la t ive to the main box. The main  box and the so la r  a r r a y  
a r e  considered a s  casting shadows and car ry ing  experiments;  the O P E P  
is considered only a s  carrying experiments.  Heat inputs include d i r ec t  
s o l a r ,  ref lected s o l a r ,  and Earth emit ted heat  flux, If the experiment 
is  shielded f rom the Sun by the Ear th ,  the main box, o r  the so la r  a r r a y ,  
the so la r  input to that particular experiment  i s  s e t  to zero.  If an exper i -  
ment  i s  in the ecl ipse of the Earth,  the ref lected solar  ( a s  well a s  the 
d i rec t  so l a r )  heat  input is s e t  to zero.  
ing of an experiment from the Ear th  by the main  box o r  by the so la r  
a r r a y  is not considered in  the computation of the so la r  ref lected o r  
Ear th  emitted heat  inputs to that par t icular  experiment.  Shadow data 
a r e  presented for the S-50 (POGO) for  a launch date of March 14, 1965, 
a t  14.5 hours  U.T. The heat  input data a r e  for an EPOCH t ime of Sep- 
tember  12, 1965, a t  1.5 hours  U.T. 
%&&wwx&- ._ lLe-&5Q-geae t ry  is identical  to the S-49 g e o m e t r y  given 

However, the effects of shadow- 

. .  Tktrrtfeek 'on elements z-re-from 

11. NOTATION 

Notation is identical to that given in  Reference 1,  page 3 .  
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111. ASSUMPTIONS 

A. Initial Conditions 

The init ial  conditions a r e  given in Reference 2. They a re :  

geocentric latitude = 22.558O N 

t e r r e s t r i a l  longitude = - 120.266' W 

geocentric height = 32 6.444 k i lometers  

vehicle speed = 7.85314 k i lometers / sec .  

azimuth = 175.672" f rom North 

flight path angle = 1.7987O 

B. Restraints  on Launch Time 

The resu l t s  presented in  this r epor t  a r e  for launch t imes  consis t -  
ent with POGO perigee res t ra in ts .  See Reference 3. 

C. S-50 Spacecraft  Geometry 

The assumed geometry i s  identical to S-49 EGO. See Reference 1. 

IV. RESULTS AND DISCUSSION 

Figures  2 through 4 present the amount of t ime per  orb i t  that the 
S-50 POGO experiments  spend i n  the shadow of the ea r th ,  the shadow 
of the main  satell i te s t ruc ture  (the main  box), o r  the shadow of the so la r  
a r r a y .  
for  the boom o r  appendage mounted experiments  (E. P. 1 through E. 
P. 6), and f o r  the orbi ta l  plane experiment package ( O P E P  1 and 2).  The 
coordinates for the s ides  of the main  box and the experiments  a r e  shown 
i n  Section I11 of Reference 1 .  

These data a r e  for the three  main box faces  tz,, -zB, and -yB,  

F igures  5 through 16 present  the heat  inputs to the main  box faces 
(fx, , kyB, fz , ) ,  appendage o r  boom mounted experiments  (E. P. 1 
through E. P. 6 ) ,  the solar  a r r a y ,  and the orbi ta l  plane experiment  pack- 
ages  ( O P E P  1 and 2). 
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